PAT -NO : 

DOCUMENT- IDENTIFIER : 

TITLE : 
CIRCUIT AND 



JP02001068953A 
JP 2001068953 A 

MANUAL GAIN SETTING SYSTEM FOR GAIN CONTROL 
ITS METHOD 



PUBN-DATE: 



March 16, 2001 



INVENTOR- INFORMATION : 
NAME 

SUGANO, TOSHIHIKO 



COUNTRY 
N/A 



ASSIGNEE- INFORMATION : 
NAME 

NEC WIRELESS NETWORKS LTD 



COUNTRY 
N/A 



APPL-NO: 



APPL-DATE: 



JP11239418 



August 26, 1999 



INT-CL (IPC) : H03G003/00 



ABSTRACT : 

PROBLEM TO BE SOLVED: To set a plurality of advance setting values 
with a 

simple operation in the case of setting of a manual gain control (MGC) 
in a gain 

control circuit where an AGC system (automatic gain control system) 
or an MGC 

system (manual gain setting system) is selected. 

SOLUTION: This gain control (AGC) circuit 1 has a function that 
selects an 

AGC state or an MGC state for a high frequency amplifier 2 that 
amplifies a 

high frequency signal with a variable gain. An AGC loop is provided 
with a 

variable gain amplifier 2, a detector 5, a comparator 6, a gain 
control voltage 

generating circuit 7, a time constant circuit 8 and an 
au t oma t ic/manual 
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changeover switch 9 . When the switch 9 is thrown to the position of 
the MGC, 

the AGC loop is open and a control voltage Vc generated by a manual 
gain 

setting circuit 10 acts like a manual gain control signal, which is 
fed to a 

gain control terminal 11 of the amplifier 2. The manual gain setting 
circuit 

10 applies the manual gain control signal produced through selection 
of any of 

a plurality of changeover terminals to the amplifier 2 to set any of 
a 

plurality of predetermined gains to the amplifier 2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manual gain setting method of the gain control 
circuit which can change an automatic-gain-control method (AGC method) and a manual gain setting 
method (MGC method) especially, and its approach about the manual gain setting method of the gain 
control circuit (AGC circuit) of a high-frequency signal, and its approach. 
[0002] 

[Description of the Prior Art] Patent No. 2778260 is indicated as this conventional kind of a gain control 
circuit. The indicated gain control circuit is replaced with the automatic-gain-control signal which 
controls the gain of the above-mentioned gain control circuit automatically at the time of automatic gain 
control, supplies the electrical potential difference (manual -gain-control signal) which can carry out 
adjustable manually, and is making gain change and set up at the time of manual gain control. In 
addition, although the means which produces an adjustable electrical potential difference manually is not 
indicated by the indicated patent official report, the means shown in the circuit diagram of the manual 
adjustable electrical-potential-difference generating circuit of drawing 6 can be considered as an 
example. 

[0003] If drawing 6 is referred to, a variable resistor RV 61 will carry out the seal of approval of the 
constant voltage V0 to an end from a terminal 60, will ground the other end, and will produce the 
adjustable electrical potential difference Vca from a central terminal for a terminal 62. If the rotator of a 
variable resistor 61 is turned, the location on the above-mentioned resistor of an end, the other end, and 
the central terminal of the variable resistor RV 61 which has the resistor of fixed resistance in between 
changes, and the electrical potential difference Vca of the central terminal to touch-down potential can 
set up freely. Therefore, at the time of the manual gain setting of the above-mentioned gain control 
circuit, gain can be continuously changed by using the adjustable electrical potential difference Vca 
produced from the circuit (variable resistor) shown in drawing 6 as the above-mentioned manual-gain- 
control signal. 
[0004] 

[Problem(s) to be Solved by the Invention] In the above-mentioned gain control circuit, since the setting 
gain of an AGC circuit was not known while a setup of the gain by hand control can be changed 
continuously (it cannot specify), it needed to act as the monitor of the matter about gains, such as the 
input-output behavioral characteristics of a high-frequency signal, with the measuring instrument, and 
the above-mentioned setting gain needed to be measured. That is, at the time of employment, an AGC 
circuit has the case where he wants to inspect by carrying out a manual setup of the gain, at the time of 
the maintenance of equipment, and manufacture, although the gain setting by hand control is originally 
needlessness. To manufacture many AGC circuits of the same class especially, it is required to repeat 
accuracy and two or more gain settings by easy actuation, and to be able to reappear about gain 
measurement at each time, because of reduction of a manufacturing cost. 

[0005] Therefore, the purpose of this invention is to offer the manual gain setting method of the gain 
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control circuit which can change the AGC method which cancels the fault of the conventional technique 
mentioned above and can set up two or more presetting values by easy actuation at the time of the 
manual gain setting of an AGC circuit, and a MGC method, and its approach. 
[0006] 

[Means for Solving the Problem] The manual gain-setting method of the gain-control circuit by one of 
this inventions is a gain-control circuit which has the function which changes the high-frequency 
amplifier which carries out adjustable gain magnification of the high-frequency signal to an automatic- 
gain-control condition and a manual gain-setting condition, and is equipped with a gain-setting means 
set one of two or more of the gain values beforehand defined by supply of the manual -gain-control 
signal produced by choosing one of two or more of the change terminals as said high-frequency 
amplifier, in said manual gain-setting condition. 

[0007] One of said the manual gain setting methods can take a configuration equipped with the change 
means to which said gain setting means connected two or more resistors of mutually different resistance 
between the voltage source which produces a predetermined electrical potential difference, and said two 
or more change terminals, respectively, and a manual -gain-control signal supply means to supply at the 
gain control terminal of said high-frequency amplifier by making into said manual -gain-control signal 
the electrical potential difference produced in the common terminal of said change means. 
[0008] The manual gain setting method of this gain control circuit can take the configuration in which 
said high-frequency amplifier contains the PIN diode which said manual-gain-control signal is supplied 
and performs adjustable attenuation actuation of said high-frequency signal while being arranged at the 
path of said high-frequency signal at juxtaposition or a serial, 

[0009] One with the another manual gain setting method of said gain control circuit can take a 
configuration equipped with the data input circuit where said gain setting means produces the digital 
signal which corresponds by the input of predetermined address data, the D/A converter which changes 
said digital signal into corresponding analog voltage, and an electrical-potential-difference supply means 
to supply the gain control terminal of said high-frequency amplifier by making said analog voltage into 
said manual -gain-control signal. 

[0010] The manual gain setting approach of the gain control circuit by one of this inventions It is the 
manual gain setting approach of a gain control circuit of having the function which changes the high- 
frequency amplifier which carries out adjustable gain magnification of the high-frequency signal to an 
automatic-gain-control condition and a manual gain setting condition. In said manual gain setting 
condition, one of two or more of the gain values beforehand set up by supply of the manual -gain-control 
signal produced by choosing one of two or more of the change terminals is set as said high-frequency 
amplifier. 

[001 1] One of the manual gain setting approaches of said gain control circuit Connect two or more 
resistors of mutually different resistance between the voltage source and said two or more change 
terminals of an electronic switch which produce a predetermined electrical potential difference, 
respectively, and said two or more change terminals are made to produce said manual -gain-control 
signal, respectively. The approach of supplying one of said the manual -gain-control signals to the gain 
control terminal of said high-frequency amplifier from the common terminal of said electronic switch by 
one selection of said change terminal can be taken. 

[0012] The manual gain setting approach of this gain control circuit can take the approach of supplying 
said manual-gain-control signal to the path of said high-frequency signal of said high-frequency 
amplifier at the PIN diode arranged to juxtaposition or a serial, and carrying out adjustable attenuation 
of said high-frequency signal. 

[0013] One with the another manual gain setting approach of said gain control circuit can produce the 
digital signal which corresponds by the input of the predetermined address data to a data input circuit, it 
can change said digital signal into said manual-gain-control signal of the analog voltage which 
corresponds by the D/A converter, and can take the approach of supplying said manual-gain-control 
signal to the gain control terminal of said high-frequency amplifier. 
[0014] ~ 
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[Embodiment of the Invention] Next, this invention is explained with reference to a drawing. 
[0015] mria^/iinTglll is the block diagram of the AGC circuit by one of the gestalten of operation of this 
invention. 

[0016] This AGC (automatic gain control) circuit 1 is received in the gain adjustable amplifier 2 which 
includes the high frequency signal SI for a transistor etc. from the signal input terminal 3. Amplifier 2 
amplifies the high-frequency signal SI, and outputs the high-frequency signal S2 to the signal output 
terminal 4. Moreover, a part of high-frequency signal which amplifier 2 outputs branches with the high- 
frequency signal S2, and this branched high-frequency signal S3 is supplied to the detector circuit 5 
containing a diode detector etc. A detector circuit 5 detects the high frequency signal S3, and outputs the 
signal level of the high frequency signal S2 produced in the signal output terminal 4 as detection 
electrical-potential-difference S4 of a direct current thru/or a low frequency signal. 
[0017] Detection electrical-potential-difference S4 is compared with the reference voltage Vr which 
specifies the signal level of the high frequency signal S2 outputted from this AGC circuit 1 by the 
comparator 6. When detection electrical-potential-difference S4 and reference voltage Vr are equal, the 
output (S2) of AGC circuit 1 serves as convention signal level. On the other hand, when there is a 
difference in detection electrical-potential-difference S4 and reference voltage Vr, the gain control 
electrical-potential-difference generating circuit 7 whose error voltage S5 is an operational amplifier etc. 
is supplied from a comparator 6, and the gain control electrical-potential-difference generating circuit 7 
amplifies error voltage S5 to suitable level, and supplies the automatic-gain-control signal S6 to the time 
constant circuit 8. The time constant circuit 8 which is also a low pass filter restricts the signal band of 
error voltage S5 to a suitable band, and determines mostly the band of the AGC loop formation which 
consists of an amplifier 2, a detector circuit 5, a comparator 6, a gain control electrical-potential- 
difference generating circuit 7, and automatic and a manual circuit changing switch 9. The automatic- 
gain-control signal S7 from the time constant circuit 8 is supplied to automatic and the manual circuit 
chan ging switch 9 which changes AGC circui t 1 to an AGC method or a MGC method. 
[0018] In operating AGC circuit 1 by the ACRTmetKcxi (automatic-gain-control condition), it supplies 
the automatic-gain-control signal S8 of the almost same electrical potential difference as the automatic- 
gain-control signal S7 to the gain control signal input edge (gain control terminal) 1 1 of amplifier 2 from 
automatic and the manual circuit changing switch 9. In addition, the single pole double throw switch 
which connects a common terminal to the gain control signal input edge 1 1 of an amplifier 2 can be used 
for automatic and the manual circuit changing switch 9. The variable attenuator which decreases gain is 
built in amplifier 2, and the gain control signal S8 carries out gain control of amplifier 2 so that the 
magnitude of attenuation of the above-mentioned variable attenuator may be controlled and the level of 
the high frequency signal S2 may turn into the above-mentioned convention level. 
[0019] When operating AGC circuit 1 by the MGC method (manual-gain-control condition), the above- 
mentioned AGC loop formation has a loop formation wide opened by automatic and the manual circuit 
changing switch 9 on the other hand. And automatic and th e manual circuit chan ging switch 9 receive, 
xontrol y_oltaR eJ^c^fi:Qiiuthe^manual_g ain setting circuit 10, and supplies it to the gain control signal 
input edge 1 1 of amplifier 2 by making this control voltage Vc into a manual gain setting signal. 
Consequently, the gain of amplifier 2 is set as the gain corresponding to control voltage Vc. 
[0020] TTiejnanual gain settin g circuit 10 which receives the predetermined electrical pot ential 
difference VP in the electrical-potential-difference terminal 35 , and uses an electrical potential 
difference V0 as the power source of control voltage Vc can make an output terminal produce one of the 
control voltage Vc of two or more mutually different electrical potential differences set up beforehand 
here by choosing one of the change means, for example, the change terminal of a rotary switch, to have 
two or more change terminals. Therefore, AGC circuit 1 which operates as a MGC method can set up 
two or more mutually different gain^(one)7rrrespons e to the control voltage (manual gain setting 
signal) Vc (one) of an electrical potential difference different mutuall y! the plurality wh ich the manual 

gain setting_circuitJ(L gene£ates4^^^ ™~ ~ ~" 

[0021] Moreover, AGC circuit 1 which operates as this MGC method is very simple to carry out gain 
measurement of two or more gain point of measurement automatically by computer control by 
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interlocking automatic, the manual circuit changing switch 9, and the manual gain setting circuit 10 with 
a gain measuring instrument, and laborsaving can raise much more effectiveness by this. 
[0022] AGC circuit 1 by the gestalt of operation of drawing 1 is effective in the ability to set up two or 
more presetting values by easy actuation, respectively at the time of the manual gain setting of the AGC 
circuit which can change an AGC method and a MGC method as above-mentioned. When inspecting by 
carrying out a manual setup of the gain at the time of the maintenance of equipment, and manufacture 
and manufacturing many AGC circuits of the same class especially, about gain measurement at each 
time, this repeats accuracy and two or more set points by easy actuation, can be reproduced, and has the 
description that reduction of a big manufacturing cost can be performed. 

[0023] Drawing 2 is drawing explaining actuation of the amplifier 2 shown in drawing 1 , and it is 
drawing in which (a) shows a detail circuit diagram and (b) shows control voltage Vc and relation with 
the gain A of amplifier 2. 

[0024] When drawing 2 is referred to, an amplifier 2 is a variable gain amplifier which cascade 
connection is carried out to the latter part of the amplifier 21 which amplifies the high frequency signal 
SI by a field-effect transistor (FET) etc., and an amplifier 21, and uses as the main components PIN 
diode 22 which operates as variable attenuator. An anode is connected to the track of a high-frequency 
signal, and, as for PIN diode 22, the cathode is grounded. The above-mentioned anode and the gain 
control signal input terminal 1 1 are connected, the automatic-gain-control signal S8 is supplied to an 
automatic-gain-control condition (AGC method), and control voltage (manual-gain-control signal) Vc is 
supplied to a manual-gain-control condition (MGC method), respectively. In addition, between the 
above-mentioned anode and the gain control signal input terminal 1 1, the leak prevention circuit (not 
shown) of high-frequency signals, such as a choke coil and a resistor, is prepared. Moreover, although a 
direct current flows to PIN diode 22, the capacitor C22 is inserted for the capacitor C21 between PIN 
diode 22 and the outgoing end of amplifier 21 between amplifier 21 and PIN diode 22 for DC blocking, 
respectively so that this direct current may flow to amplifier 21 or an external circuit and may not do a 
bad influence mutually. 

[0025] now, the control voltage Vc of a forward electrical potential difference carries out a seal of 
approval to the gain control signal input terminal 1 1 - having (when it being a MGC method) - the 
value more than 50ohm (it changes with frequencies of a high-frequency signal) to the control voltage 
Vc becomes [ the resistance over the high-frequency signal of PIN diode 22 ] large - it is alike, and it 
follows and decreases to about several ohms. Therefore, since the magnitude of attenuation of the high- 
frequency signal by PIN diode 22 increases with the increment in control voltage Vc, the gain A of the 
amplifier 2 whole falls and amplifier 2 operates as a variable gain amplifier (refer to (b)). From drawing 
2 (b), amplifier 2 understands the value of the control voltage Vc for acquiring the desired gain A. 
[0026] Drawing 3 is drawing explaining actuation of amplifier 2A which can be replaced with and used 
for the amplifier 2 shown in the gestalt of operation of drawing 1 , and it is drawing in which (a) shows a 
detail circuit diagram and (b) shows control voltage Vc and relation with the gain A of amplifier 2A. 
[0027] When drawing 3 is referred to, it is the variable gain amplifier with which amplifier 2A also uses 
as the main components amplifier 21 and PIN diode 22 by which cascade connection was carried out to 
the latter part of amplifier 21. However, as for PIN diode 22, the anode is connected to the serial on the 
track of a high-frequency signal. The above-mentioned anode and the gain control signal input terminal 
1 1 are connected, the gain control signal S8 is supplied to an automatic-gain-control condition, and 
control voltage Vc is supplied to a manual-gain-control condition, respectively. In addition, between the 
above-mentioned anode and the gain control signal input terminal 1 1, the leak prevention circuit (not 
shown) of high-frequency signals, such as a choke coil and a resistor, is prepared. Moreover, the cathode 
of PIN diode 22 is grounded by the resistor R21, in order to make the return circuit of control voltage 
Vc. Furthermore, the capacitor C22 is inserted for the capacitor C21 between PIN diode 22 and the 
outgoing end of an amplifier 21 between an amplifier 21 and PIN diode 22 like the case of drawing 2 for 
DC blocking, respectively. 

[0028] now, the control voltage Vc of a forward electrical potential difference carries out a seal of 
approval to the gain control signal input terminal 1 1 ~ having (when it being a MGC method) -- control 
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voltage Vc becomes [ the resistance over the high-frequency signal of PIN diode 22 ] large - it is alike, 
and follows and decreases. Therefore, the magnitude of attenuation of the high-frequency signal by PIN 
diode 22 decreases with the increment in control voltage Vc, the gain A of the whole amplifier 2A 
increases, and amplifier 2 A also operates as a variable gain amplifier (refer to (b)). The value of the 
control voltage Vc for acquiring the desired gain A to amplifier 2A can be determined from drawing 2 
(b). In addition, Amplifier 2 and 2A has the reverse gain change to control voltage Vc, and it becomes 
settled by the method of a setup of the level change direction of the gain control electrical potential 
difference S5 from the gain control electrical-potential-difference generating circuit 6 to level change of 
the high frequency signal S2, or control voltage Vc which is adopted as AGC circuit 1. 
[0029] In addition, of course in the amplifier 2 and 2A shown in drawing 2 and drawing 3 , PIN diode 
22 may be arranged in the preceding paragraph of amplifier 21 according to a situation. 
[0030] Drawing 4 is the block diagram of an example of the manual gain setting circuit 10 used for 
AGC circuit 1 of drawing 1 . 

[0031] This manual gain setting circuit 10 is equipped with two or more resistors 36, 37, and 38 by 
which resistance differs from the rotary switch 30 used as a connection electronic switch which has two 
or more change terminals mutually. The common terminal 3 1 of a rotary switch 30 is connected to one 
of the change terminals of automatic and the manual circuit changing switch 9. Moreover, resistors 36, 
37, and 38 are connected to the change terminals 32, 33, and 34 of a rotary switch 30, respectively. And 
common connection of another terminal of resistors 36, 37, and 38 is made at the electrical-potential- 
difference terminal 35 to which the predetermined electrical potential difference V0 is supplied. An 
electrical potential difference V0 and the resistance of resistors 36, 37, and 38 will be decided to be the 
value from which the control voltage Vc which makes amplifier 2 or 2A produce the desired gain A, 
respectively is obtained, i.e., the value which can carry out the seal of approval of the desired control 
voltage Vc to PIN diode 22, in drawing 2 and drawing 3 . In addition, the number of the resistors 
corresponding to the number of change terminals and this change terminal of a rotary switch 30 of your 
determining according to the number of amplifier 2 or the gain setting values of a request of 2A is 
natural. 

[0032] If the shaft of the common terminal 31 of a rotary switch 30 is turned now, the change terminal 
connected to a common terminal 3 1 will change. Consequently, the resistor connected to a common 
terminal 31 changes. Change selection is made by the connection change of this rotary switch 30 at one 
of the resistors 36, 37, and 38, and the above-mentioned resistor becomes things by it. Since PIN diode 
22 of the resistor of this Fig., drawing 2 , or drawing 3 is connected to the electrical -potential-difference 
terminal 35 between touch-down potentials by the MGC method at a serial, change selection of the 
above-mentioned resistor by the rotary switch 30 makes the control voltage Vc by which a seal of 
approval is carried out to PIN diode 22 change. Therefore, the directions graduation of the change 
terminal of a rotary switch 30, amplifier 2, or the gain A of 2A can be made to correspond to one to one 
by making it the electrical potential difference which acquires the gain A of a request of the value of the 
control voltage Vc which can change. 

[0033] The combinational circuit with the resistor which was connected to the electronic switch and two 
or more above-mentioned change terminals which have two or more change terminals shown in drawing 
4 as above-mentioned, respectively and by which resistance differs mutually is setting up the control 
voltage Vc of a MGC method according to the change terminal to which the common terminal of the 
above-mentioned electronic switch is connected, respectively, and has the description that the 
correctness and multiple set point is repeated by easy actuation, and it can reappear. This is effective 
especially because of laborsaving, when it manufactures many AGC circuits 1 of the same class, and a 
MGC method performs gain measurement of each time of Amplifier 2 or 2A. 

[0034] Drawing 5 is the block diagram of another manual gain setting circuit 10A which can be used for 
AGC circuit 1 of drawing 1 . 

[0035] In this manual gain setting circuit 10A, the data input circuit 43 which memorizes two or more 
data 1 - n (n is a positive integer) outputs the digital signal S42 which corresponds by the input of the 
predetermined address data S41. The value of this digital signal S42 supports the control voltage Vc 
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which should be supplied to amplifier 2 or the gain control signal input edge 1 1 of 2A, respectively. For 
example, when address data S41 are Data n, control voltage Vcn is supported (refer to (b)). A digital 
signal S42 is supplied to D/A converter 40, and D/A converter 40 changes it into the analog voltage S43 
which corresponds a digital signal S42. This analog voltage S3 is supplied to amplifier 2 or the gain 
control signal input edge 11 of 2A through automatic and a manual circuit changing switch from the 
output terminal 41 of manual gain setting circuit 10A, and controls the magnitude of attenuation of 
amplifier 2 or variable attenuator with built-in 2A as control voltage Vc. This manual gain setting circuit 
10A is suitable for especially use with the MGC method of AGC circuit 1 by which computer control is 
carried out. 
[0036] 

[Effect of the Invention] As explained above, this invention is a gain control circuit which has the 
function which changes the high-frequency amplifier which carries out adjustable gain magnification of 
the high-frequency signal to an automatic-gain-control condition and a manual gain setting condition. 
Since it has a gain setting means to set one of two or more of the gain values beforehand defined by 
supply of the manual -gain-control signal produced by choosing one of two or more of the change 
terminals in said manual gain setting condition as said high-frequency amplifier It is effective in the 
ability to set up two or more presetting values by easy actuation at the time of the manual gain setting of 
the above-mentioned AGC circuit. When inspecting by carrying out a manual setup of the gain at the 
time of the maintenance of equipment, and manufacture and manufacturing many AGC circuits of the 
same class especially, about gain measurement at each time, this repeats accuracy and two or more set 
points by easy actuation, can be reproduced, and produces the effectiveness that reduction of a big 
manufacturing cost can be performed. 
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[Claims] /2 

[Claim 1] With respect to a gain control circuit that 'has the function 
of switching between an automatic gain control condition and a manual 
gain setting condition for a high-frequency amplifier, which performs 
variable gain amplification on high-frequency signals, 

a manual gain setting system for a gain control circuit characterize 
by being equipped with a gain setting means which, in a manual gain setting 
condition, sets in the high-frequency amplifier one of preset gain values 
based on the supplied manual gain control signal that is generated by 
one of the multiple switch terminals being selected. 

[Claim 2] A manual gain setting system for a gain control circuit 
according to Claim 1, characterized by the gain setting means being 
equipped with: a switching means, in which multiple resistors having 
mutually different resistance values are connected between a voltage 
source that generates a predetermined voltage and multiple switch 
terminals mentioned earlier; and a manual gain control signal feeding 
means, which supplies the voltage generated in the common terminal of 
the above switching means to the gain control terminal of the 
high-frequency amplifier as a manual gain control signal. 

[Claim 3] A manual gain setting system for a gain control circuit 
according to Claim 2, characterized by the high-frequency amplifier being 
positioned in parallel to, or series with, the passage for the 
high-frequency signals and being provided with a PIN diode that performs 
variable attenuation on the high-frequency signals after receiving the 
manual gain control signals. 

* Numbers in the margin indicate pagination in the foreign text. 



[Claim 4] A manual gain setting system for a gain control circuit 
according to Claim 1, characterized by the gain setting means being 
equipped with: a data inputting circuit that generates a corresponding 
digital signal after receiving predetermined address data; a D/A converter 
that converts the digital signal into a corresponding analog voltage; 
and a voltage feeding means that supplies the analog voltage to the gain 
control terminal cf the high- frequency amplifier as the nanual c^in control 
signal . 

[Claim 5] With respect to a manual gain setting method for a gain 
control circuit that has a function to switch a high-frequency amplifier, 
which performs variable gain amplification on high-frequency signals, 
between an automatic gain control condition and a manual gain setting 
condition, 

a manual gain setting method for a gain control circuit characterized 
by, during the manual gain setting condition, one of the preset gain values 
being set in the high-frequency amplifier based on the supplied manual 
gain control signal that was generated by one of the multiple switch 
terminals being selected. 

[Claim 6] A manual gain setting method for a gain control circuit 
according to Claim 5, characterized by: multiple resistors having mutually 
different resistances being connected to points between the voltage source, 
which generates a predetermined voltage, and the multiple switch terminals 
of the switching circuit in order to cause the multiple switch terminals 
to generate the manual gain control signals; and selecting one of the 
switch terminals in order to supply one of the manual gain control signals 
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from the common terminal of the switching circuit to the gain control 
terminal of the high-frequency amplifier. 

[Claim 7] A manual gain setting method for a gain control circuit 
according to Claim 6, characterized by the manual gain control signal 
being supplied to the PIN diode positioned in parallel to, or series with, 
the high-frequency signal passage of the high-frequency amplifier in order 
to perform variable attenuation on the high-frequency signals. 

[Claim 8] A manual gain setting method for a gain control circuit 
according to Claim 5, characterized by: a corresponding digital signal 
being generated in response to predetermined address data being input 
to the data inputting circuit; the digital signal being converted to the 
manual gain control signal of a corresponding analog voltage by means 
of a D/A converter; and the manual gain control signal being supplied 
to the gain control terminal of the high-frequency amplifier. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] The present invention relates to a manual 
gain setting system and its method for a gain control circuit (AGC circuit) 
for high-frequency signals, specifically to a manual gain setting system 
and its method for a gain control circuit by which a switch. can be made 
between an automatic gain control system (AGC system) and a manual gain 
setting system (MGC system) . 

[0002] 

[Related Art] For this type of conventional gain control circuit, 
Pat. No. 2778260 has been disclosed. During automatic gain adjusting, this 
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disclosed giin control circuit changes/sets the giin ty supplying a voltage 
(manual gain control signal) that can be changed manually, instead of 
an aitomatic <£in control signal vhich is itilized to automatically control 
the gain of the gain control circuit during automatic gain control. In 
addition, although the disclosed patent publication does not mention a 
means for manually generating a variable voltage, one conceivable example 
is the means indicated in the circuit diagram cf the nanual \ariable vDltage 
generating circuit of Figure 6. 

[0003] According to Figure 6, a variable resistor RV61 applies a 
constant voltage, V0, on one end from a terminal 60, and its other end 
is grounded. A variable voltage, Vca, is generated from the central - 
terminal to a terminal 62. When the rotor of the variable resistor 61 
is rotated, the position on a resistor of the central terminal of the 
variable lesistor W61, vhich las the lesistor laving a constant issistance 
value £l a point between one eid aid the ether and, changes, aid the voltage, 
Vca, of the central terminal with respect to the ground potential can 
be set freely. Therefore, by using the variable voltage, Vca, generated 
from the (variable resistor) circuit shown in Figure 6 as the manual gain 
control signal mentioned in the above, the gain can be continually changed 
during the manual gain setting of the gain control circuit. 

[0004] 

[Problems that the Invention is to Solve] In the gain control circuit 
described in the above, manual gain setting can be continually changed, 
but the set gain in the AGC circuit cannot be known (cannot be specified) . 
Therefore, it is possible to measure the set gain by monitoring 
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gain- related items, such as the input /output characteristic of the 
high-frequency signals, by means of measuring equipment. In other words, 
the AGC circuit originally does not require manual gain setting during 
operation, but it is sometimes desired that a testing be done by manually 
setting the gain during the maintenance or manufacture of the device. 
In particular, when manufacturing many AGC circuits of the same type, 
it is necessary for the achievement of a cost reduction to be able to 
repeatedly reproduce accurate and multiple gain settings for every gain 
measurement through a simple procedure. 

[0005] In light of this, the aim of the invention is to solve the 
above shortcomings of the conventional technique and to provide a /3 
manual gain setting system and its method for a gain control circuit by 
which multiple preset values can be set through a simple procedure during 
the manual gain setting of the AGC circuit and by which a switch can be 
made between an AGC system and MGC system. 

[0006] 

[Means for Solving the Problems] The manual gain setting system for 
a gain control circuit which is one example of the invention is a gain 
control circuit that has the function of switching between an automatic 
gain control condition and a manual gain setting condition for the 
high-frequency amplifier, which performs variable gain amplification on 
high-frequency signals. It is equipped with a gain setting means which, 
in the manual gain setting condition, sets in the high-frequency amplifier 
one of the preset gain values based on the supplied manual gain control 
signal that is generated by one of the multiple switch terminals being 
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selected. 

. [0007] One example of the manual gain setting system can have a 
structure in which the gain setting means is equipped with: a switching 
means, in which multiple resistors having mutually different resistance 
values are connected between a voltage source that generates a 
predetermined voltage and multiple switch terminals mentioned earlier; 
and a manual gain control signal feeding means, which supplies the voltage 
generated in the common terminal of the above switching means to the gain 
control terminal cf the Ugh- frequency amplifier as the nanual giin control 
signal . 

[0008] The manual gain setting system of the above gain control 
circuit can have a structure in which the high-frequency amplifier is 
positioned in parallel to, or series with, the passage for the 
high-frequency signals and is provided with a PIN diode that performs 
variable attenuation on the high-frequency signals after receiving the 
manual gain control signals. 

[0009] Another example of the manual gain setting system of the gain 
control circuit can have a structure in which the gain setting means is 
equipped with: a data inputting circuit that generates a corresponding 
digital signal after receiving predetermined address data; a D/A converter 
that converts the digital signal into a corresponding analog voltage; 
and a voltage feeding means that supplies the analog voltage to the gain 
control terminal cf the high-frequency anplifier as the nanual giin control 
signal . 

[0010] According to one example of the invention, the manual gain 
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setting method of the gain control circuit is a manual gain setting method 
for a gain control circuit that has a function to switch the high-frequency 
amplifier, which performs variable gain amplification on high-frequency 
signals, between an automatic gain control condition and a manual gain 
setting condition. In the manual gain setting condition, one of the preset 
gain values is set in the high-frequency amplifier based on the supplied 
manual gain control signal that was generated by one of the multiple switch 
terminals being selected. 

[0011] According to one example of the manual gain setting method 
of the gain control circuit, multiple resistors having mutually different 
resistances are connected to points between the voltage source, which 
generates a predetermined voltage, and the multiple switch terminals of 
the switching circuit in order to cause the multiple switch terminals 
to generate the manual gain control signals. By then selecting one of 
the switch terminals, one of the manual gain control signals can be fed 
from the common terminal of the switching circuit to the gain control 
terminal of the high-frequency amplifier. 

[0012] According to the manual gain setting method of the gain control 
circuit, it is possible to supply the manual gain control signal to the 
PIN diode positioned in parallel to, or series with, the high-frequency 
signal passage cf the high-frequency . amplifier in order to perform variable 
attenuation on the high-frequency signals. 

[0013] According to another example of the manual gain setting method 
of the gain control circuit, a corresponding digital signal is generated 
in response to predetermined address data being input to the data inputting 
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circuit, the digital signal is converted to the manual gain control signal 
of a corresponding analog voltage by means of a D/A converter, and the 
manual gain control signal is supplied to the gain control terminal of 
the high-frequency amplifier. 
[0014] 

[Embodiments of the Invention] Next, the invention will be explained 
by referring to accompanying drawings. 

[0015] Figure 1 is a block diagram of the AGC circuit of one embodiment 
of the invention. 

[0016] This AGC (automatic gain control) circuit 1 receives a 
high-frequency signal SI from a signal input terminal 3 via a gain- variable 
amplifier 2, which comprises a transistor and the like. The amplifier 
2 amplifies the high-frequency signal SI and outputs a high-frequency 
signal S2 to a signal output terminal 4. Moreover, part of the 
high-frequency signal output by the amplifier 2 is branched away from 
the high-frequency signal S2 , and this branched high-frequency signal 

53 is supplied to a detecting circuit 5, which comprises a diode detector 
and the like. The detecting circuit 5 detects the high-frequency signal 
S3, and the signal level of the high-frequency signal S2 generated in 
the signal output terminal 4 is output as a detected voltage S4 of a DC 
or low-frequency signal. 

[0017] The detected voltage S4 is compared with a reference voltage 
Vr, which stipulates the signal level of the high-frequency signal S2 
output from the AGC circuit 1, by a comparator 6 . When the detected voltage 

54 and the reference voltage Vr are the same, the output (S2) of the AGC 
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circuit 1 will be at the stipulated signal level. On the other hand, if 
there is a difference between the detected voltage S4 and reference voltage 
Vr, an error voltage S5 is supplied from the comparator 6 to the gain 
control voltage generating circuit 7 , which is an operating amplifier, 
etc., and the gain control voltage generating circuit 7 amplifies the 
error voltage S5 to an appropriate level and supplies the resultant 
automatic gain control signal S6 to a time constant circuit 8. The time 
constant circuit 8, which is also a low-pass filter, limits the signal 
band of the error voltage S5 to an appropriate band, and roughly determines 
the band of the AGC loop consisting of the amplifier 2, detecting circuit 
5, comparator 6, gain control voltage generating circuit 7, and 
automatic /manual switch 9. The automatic gain control signal S7 from the 
time constant circuit 8 is supplied to the automatic /manual switch 9, 
which switches the AGC circuit 1 between the AGC system and MGC system. 

[0018] When operating the AGC circuit 1 by the AGC system (automatic 
gain control condition) , ai aitomatic c^in control signal SB having xoughly 
the same voltage as that of an automatic gain control signal S7 is supplied 
from the automatic/manual switch 9 to the gain control signal input 
terminal (gain control terminal) 11 of the amplifier 2. In addition, for 
the automatic/manual 'switch 9, a single pole double throw switch that 
connects the common terminal to the gain control signal input terminal 
11 of the amplifier 2 can be used. The amplifier 2 has a built-in /4 
variable attenuator, which reduces the gain, and the gain control signal 
S8 controls the gain of the amplifier 2 in a manner such that the level 
of the high-frequency signal S2 will coincide with the above-mentioned 
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stipulated level by controlling the attenuation of the variable 
attenuator. 

[0019] On the other hand, when operating the AGC circuit 1 by the 
MGC system (manual gain control condition) , the AGC loop becomes opened 
by the automatic /manual switch 9. Then, the automatic /manual switch 9 
receives a control voltage Vc from the manual gain setting circuit 10 
and supplies this control, voltage Vc as a manual gain setting signal to 
the gain control signal input terminal 11 of the amplifier 2 . As a result, 
the gain of the amplifier 2 is set to a gain that corresponds to the control 
voltage Vc. 

[002 0] Incidentally, the manual gain setting circuit 10, which 
receives prescribed voltage, V0, in a voltage terminal 35 and which then 
uses the voltage, V0, as the power source for the control voltage, Vc, 
can generate one of the mutually different preset control voltages, Vc, 
by selecting one of the switch terminals of a switching means, such as 
a rotary switch, which is equipped with multiple switch terminals. 
Therefore, the AGC circuit 1 operating on the MGC system can set one of 
the multiple, mutually different gains by receiving one of the mutually 
different preset control voltages (manual gain setting signals) , Vc, 
generated by the manual gain setting circuit 10. 

[0021] Also, the AGC circuit operating on the MGC system 1 easily 
allows for automatic gain measurement of multiple gain measuring points 
by means of computer control by interlocking the automatic/manual switch 
9 and manual gain setting circuit 10 with gain measuring equipment. This 
can further increase the laborsaving effect. 
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[0022] As described in the above, the AGC circuit 1 of the embodiment 
of Figure 1 has the effect of setting multiple preset values by a simple 
procedure during the manual gain setting of the AGC circuit in which a 
switch can be made between the AGC system and MGC system. This has a 
characteristic in that, when performing a test by manually setting the 
gain during the maintenance or manufacture of the device, particularly 
when manufacturing many AGC circuits of the same type, accurate and 
multiple setting values can be reproduced repeatedly through a simple 
procedure for each gain measurement and in that the manufacture cost can 
therefore be greatly reduced. 

[0023] Figure 2 is for explaining the operation of the amplifier 
2 indicated in Figure 1. (a) shows a detailed circuit diagram, and (b) 
shows the relationship between the control voltage, Vc, and the gain, 
A, of the amplifier 2 . 

[0024] According to Figure 2, the amplifier 2 is a variable-gain 
amplifier composed mainly of an amplifier 21, which amplifies a 
high-frequency signal SI by means of a field effect transistor (FET) or 
the like, and a PIN diode 22, which is cascaded to the latter part of 
the amplifier 21 and operates as a variable attenuator. The anode of the 
PIN dLode 22 is connected to a high- frequency signal line, vhile ±s cathode 
is grounded. The above anode and the gain control signal input terminal 
11 are connected to each other, and an automatic gain control signal S8 
and a control voltage (manual gain control signal) , Vc, are supplied during 
the automatic gain control condition (AGC system) and manual gain control 
condition (MGC system) , respectively. Moreover, a leakage preventing 
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circuit (not shown) for high-frequency signals such as a choke coil or 
a resistor is provided to a point between the anode and the gain control 
signal input terminal 11. Moreover, in order to prevent a DC current, 
which runs in the PIN diode 22, from running in the amplifier 21 or an 
external circuit and causing mutual damage, a capacitor C21 is inserted 
between the amplifier 21 and PIN diode 22, and a capacitor C22 is inserted 
between the PIN diode 22 and the output terminal of the amplifier 21, 
in order to block the DC current. 

[0025] When a positive control voltage, Vc, is applied to the gain 
control signal input terminal 11 (in the case of the MGC system) , the 
resistance value corresponding to the high-frequency signal of the PIN 
diode 22 decreases from a value higher than 5 0Q (It varies depending on 
the frequency of the high-frequency signal) to about several Q as the 
control voltage, Vc, increases. Since the attenuation of the 
high-frequency signal caused by the PIN diode 22 increases along with 
the increase in the control voltage, Vc, the overall gain, A, of the 
amplifier 2 decreases, and the amplifier 2 operates as a variable-gain 
amplifier (See (b) ) . Figure 2(b) reveals the value of the control voltage, 
Vc, required to achieve a desired gain, A, in the amplifier 2. 

[0026] Figure 3 is for explaining the operation of an amplifier 2A 
that can be utilized in lieu of the amplifier 2 shown in the embodiment 
of Figure L 60 is a detailed circuit diagram, aid b) is a graph indicating 
the relationship between the control voltage, Vc, and the gain, A, of 
the amplifier 2A. 

[0027] According to Figure 3, the amplifier 2A is also a variable-gain 
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amplifier composed mainly of an amplifier 21 and a PIN diode 22 cascaded 
to the latter part of the amplifier 21. Note, however, that the anode 
of the PIN diode 22 is connected in series to the high-frequency signal 
line. The above anode and the gain control signal input terminal 11 are 
connected to each other, and a gain control signal S8 and a control voltage, 
Vc, are supplied during the automatic gain control condition and manual 
gain control condition, respectively. Moreover, a leakage preventing 
circuit (not shown) for high-frequency signals such as a choke coil or 
a resistor is provided to a point between the anode and the gain control 
signal input terminal 11. The cathode of the PIN diode 22 is grounded 
via a resistor R21 in order to create a return circuit for the control 
voltage, Vc. Moreover, in the same manner as in the case of Figure 2, 
a capacitor C21 is inserted between the amplifier 21 and PIN diode 22, 
and a capacitor C22 is inserted between the PIN diode 22 and the output 
terminal of the amplifier 21, in order to block the DC current. 

[0028] When a positive control voltage, Vc, is applied to the gain 
control signal input terminal 11 (in the case of the MGC system), the 
resistance value corresponding to the high-frequency signal of the PIN 
diode 22 decreases as the control voltage, Vc, increases. Since the 
attenuation of the high-frequency signal caused by the PIN diode 2 2 
decreases along with an increase in the control voltage, Vc, the overall 
gain, A, of the amplifier 2A increases, and the amplifier 2A also operates 
as a variable-gain amplifier (See (b) ) . The value of the control voltage, 
Vc, required to achieve a desired gain, A, in the amplifier 2A can be /5 
determined based on Figure 2(b) . Moreover, the gain changes of the 
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amplifiers, 2 and 2A, with respect to the control voltage, Vc, are mutually 
opposite. Which of them will be used for the AGC circuit 1 is determined 
by the method for setting the direction of the level change in the gain 
control voltage S5 from the gain control voltage generating circuit 6, 
or for setting the control voltage, Vc, in response to the level change 
in the high-frequency signal S2 . 

[002 9] Needless to say, the PIN diode 22 can be located in the front 
part of the amplifier 21 of the amplifiers, 2 and 2A, indicated in Figure 
2 and Figure 3, respectively, depending on the situation. 

[0030] Figure 4 is a structural drawing of one example of the manual 
gain setting circuit 10 used for the AGC circuit 1 of Figure 1. 

[0031] This manual gain setting circuit 10 is equipped with a rotary 
switch 30, which is utilized as a connection switching circuit having 
multiple switch terminals, and multiple resistors, 36, 37, and 38, having 
mutual different resistance values. The common terminal 31 of the rotary 
switch 3 0 is connected to one of the switch terminals of the 
automatic /manual switch 9. The switch terminals, 32, 33, and 34, of .the 
rotary switch 3 0 are connected to the resistors, 36, 37, and 38, 
respectively. The other terminals of the resistors, 36, 37, and 38, in 
Figures 2 and 3 are commonly connected to a voltage terminal 3 5 to which 
a predetermined voltage, V0, is supplied. The voltage, V0, and the 
resistance values of the resistors, 36, 37, and 38, are determined as 
values that can yield a control voltage, Vc, that will cause a desired 
gain, A, in the amplifier, 2 or 2A, in other words, as values that allow 
a desired control voltage, Vc, to be applied to the PIN diode 22. Needless 
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to say, the number of the switch terminals of the rotary switch 3 0 and 
the' number of the resistors corresponding to the switch terminals can 
be determined in accordance with the number of desired gain setting values 
of the amplifier, 2 or 2A. 

[0032] When the shaft of the common terminal 31 of the rotary switch 

30 is turned, the switch terminal connected to the common terminal 31 
is changed. As a result, the resistor connected to the common terminal 

31 is changed. Because of this connecting switching of the rotary switch 
30, the resistor is selectively switch to one of the resistors, 36, 37, 
and 38. In the MGC system, the resistors shown in the figure and the PIN 
diode 22 of Figure 2 or Figure 3 are connected in series to the voltage 
terminal 3 5 in a manner such that it sandwiches them with the ground 
potential. Therefore, the selective switching of the resistors by means 
of the rotary switch 3 0 will change the control voltage, Vc, applied to 
the PIN diode 22. Therefore, by setting the variable value of the control 
voltage, Vc, to a voltage with which a desired gain, A, can be obtained, 
the indicator scales of the switch terminals of the rotary switch 3 0 and 
the gain, A, of the amplifier, 2 or 2A, can be made to correlate with 
each other one-on-one. 

[0033] As described earlier, the combination circuit in Figure 4, 
which comprises the switching circuit that has multiple switch terminals 
as well as the resistors that have mutually different resistance values 
and that are connected to the corresponding multiple switch terminals, 
has a characteristic in that accurate and multiple setting values can 
be reproduced repeatedly through a simple procedure by individually 
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setting an MGC- system control voltage, vc, in accordance with the switch 
terminal connected to the common terminal of the switching circuit. This 
is particularly effective in terms of laborsaving when each gain 
measurement of the amplifier, 2 or 2A, is carried out by the MGC system, 
for example, when manufacturing many AGC circuits 1 of the same type. 

[0034] Figure 5 is a structural drawing of another manual gain setting 
circuit 10A that can be used for the AGC circuit 1 of Figure 1. 

[0035] In this manual gain setting circuit 10A, a data inputting 
circuit 43, which stores multiple pieces of data, 1 - n (n = positive 
integer) , outputs a corresponding digital signal S42 in response to 
predetermined address data S41 it received. The value of this digital 
signal S42 corresponds to the control voltage, Vc, that should be supplied 
to the gain control signal input terminal 11 of the amplifier, 2 or 2A. 
For example, if the address data S41 is data n, it corresponds to the 
control voltage, Vcn (See (b) ) . The digital signal S42 is supplied to 
the D/A converter 40, and the D/A converter 4 0 converts the digital signal 
S42 into a corresponding analog voltage S43. This analog voltage S3 is 
supplied to the gain control signal input terminal 11 of the amplifier, 
2 or 2A, from the output terminal 41 of the manual gain setting circuit 
10A via the automatic/manual switch, and then controls the attenuation 
of the built-in variable attenuator of the amplifier, 2 or 2A, as a control 
voltage, Vc. This manual gain setting circuit 10A can be utilized 
particularly suitably with the MGC system in the computer- controlled AGC 
circuit 1 . 

[0036] 
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[Effects of the Invention] As explained earlier, the present 
invention is a gain control circuit having a function to switch the 
high-frequency amplifier, which performs variable gain amplification on 
high-frequency signals, between the automatic gain control condition and 
the manual gain setting condition. Since it is equipped with a gain setting 
means which, in the manual gain setting condition, sets one of the preset 
multiple gain values, in the high-frequency amplifier in response to the 
supplied manual gain control signal generated by one of the multiple switch 
terminals being selected. This has an effect in that multiple preset values 
can be set through a simple procedure during the manual gain setting of 
the AGC circuit. This demonstrates the effect of greatly reducing the 
manufacture cost since accurate and multiple set values can be repeatedly 
reproduced through a simple procedure during each gain measurement when 
carrying out a test by manually setting the gain during the maintenance 
or manufacture of the device, particularly when manufacturing many AGC 
circuits of the same type. 

[Brief Description of the Drawings] 

[Figure 1] A block diagram of the AGC circuit of one embodiment of 
the invention. 

[Figure 2] Figures for explaining the operation of the amplifier 
2 shown in Figure 1. (a) is a detailed circuit diagram, and (b) is a graph 
indicating the relationship between the control voltage, Vc, and the gain, 
A, of the amplifier 2. 

[Figure 3] Figures for explaining the operation of the amplifier 
2A that can be used instead of the amplifier 2 shown in the embodiment 
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of Figure 1. (a) is a detailed circuit diagram, and (b) is a graph showing 
the relationship between the control voltage, Vc, and the gain, A, of 
the amplifier 2A. 

[Figure 4] A structural drawing of one example of the manual gain 
setting circuit 10 used in the AGC circuit 1 of Figure 1. /6 

[Figure 5] A structural drawing of another example of another manual 
gain setting circuit 10A that can N be used for the AGC circuit 1 of Figure 
1. 

[Figure Q A circuit diagram cf a conventional nanual \ariable \oltage 
generating circuit. 

[Description of the Reference Numerals] 

I = gain control (AGC) circuit 
2, 2A = amplifier 

3 = signal input terminal 

4 = signal output terminal 

5 = detecting circuit 

6 = comparator 

7 = gain control voltage generating circuit 

8 = time constant circuit 

9 = automatic/manual switch 

10 = manual gain setting circuit 

II = gain control signal input terminal 

21 = amplifier 

22 = PIN diode 

30 = rotary switch 
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31 = 


common terminal 


32 - 


34 = switch terminal 


35 = 


voltage terminal 


36 - 


38 = resistor 


40 = 


D/A converter 


41 = 


output terminal 


43 = 


data inputting circuit 


C21, 


C22 = capacitor 


R21 


= resistor 



[Figure 1] 




Key: Vr) reference voltage. 



[Figure 2] 
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Key: SI) input signal; S2) output signal; a) amplifier; A) Gain; Vc) Control 
Voltage. 



[Figure 4] 
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Key: a) To automatic/manual switch 9 
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[Figure 6] 
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Key: a) To automatic/manual switch 9 



[Figure 3] 
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Key: SI) input signal; S2) output signal; a) amplifier; A) Gain; Vc) Control 
Voltage. 
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[Figure 5] 




Key: 1 OA ) manual gain setting circuit; 4 0)D/A converter; 43) data inputting ^ 
circuit; S41) address data; Yen) control voltage; Ycl) control voltage; a) To 1 
automatic/manual switch 9; b)Data 1; c)Data n. 
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